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In the previous issue, Bikker and colleagues demonstrate that electrical impedance tomography has the potential to track regional ventilation responses to decremental positive end-expiratory pressure semiquantitatively in patients with acute lung injury \[[@B1]\], suggesting the potential to predict the consequences of our setting choices. Such innovations are needed, as our search to find a reliable means with which to identify the optimal settings for ventilating acute respiratory distress syndrome remains unaccomplished, more than 40 years after it began \[[@B2],[@B3]\].

Inappropriate values for end-inspiratory or end-expiratory pressure have clear potential to damage a lung predisposed to ventilator-induced lung injury. Further-more, the driving pressure (the difference between plateau and positive end-expiratory pressures) as well as the rate at which lung inflation occurs (flow magnitude and profile) may be additional keys to safety and hazard \[[@B4]\]. Because we face a heterogeneous mechanical environment and multiple variables to be regulated, our progress toward forging a trustworthy tool with which to adjust respiratory life support in patients afflicted with acute respiratory distress syndrome has been glacially slow.

Over the years, static airway pressures, tidal compliance calculations, contours of the inflation airway pressure-volume curve (inflection points, stress index) and, more recently, deflation curve deflection points have been suggested to offer the needed guidance \[[@B3],[@B5]-[@B7]\]. Although superficially attractive because airway pressure data are easy to acquire, the idea that any airway pressure-based measurement - used alone - can provide enough information to simultaneously avoid widespread lung overstretch and tidal recruitment seems conceptually naïve.

For the airway pressure to reflect lung characteristics, two conditions must first be met: the chest wall should not contribute unduly to the recorded airway pressure, and respiratory muscle tone must be low. It is sobering to realize that none of the influential clinical trials of ventilatory pattern that now underpin our evidence base assured either pre-requisite. The perceptions that a plateau pressure of 25 cmH~2~O is consistently safe or that a plateau exceeding 35 cmH~2~O is always dangerous are thus suspect, no matter what the population-based means of clinical trials might suggest \[[@B8]\]. At the bedside we simply do not have all relevant data to specify precise thresholds of this type that are relevant to the individual patients we treat.

In a similar vein, the contours of the airway pressure curve are also unreliable. For example, the stress index - a mathematical indicator of the inspiratory pressure-volume curve shape over the tidal range \[[@B7]\] - can work well enough when the lungs are mechanically uniform and/or are free of their confining chest wall, but it, too, cannot be relied upon when those conditions are not assured.

Esophageal pressure, an indicator of the changes in pleural pressure immediately adjacent to the balloon, has a clear rationale for clinical deployment \[[@B9]\]. Used experimentally for more than 40 years \[[@B10]\], the esophageal pressure allows the clinician to estimate the average transpulmonary pressure across the inherently passive lung, addressing many concerns regarding chest wall and muscle tone/effort that plague the application of unmodified airway pressure. All this assumes that such estimates of pleural pressure accurately reflect the interstitial pressure surrounding each vulnerable lung unit - which, unfortunately, is not true. Furthermore, the esophageal pressure-sensed pleural pressure may differ considerably from those remote from it. Moreover, the relevant parameters for preventing damage are likely to be tissue tension and strain, which imperfectly relate to the pressure applied across the lung unit.

Another attractive approach to lung protection is to measure absolute lung volume at functional residual capacity, and then to adjust the tidal volume to the actual size of the aerated baby lung \[[@B11]\]. Because the specific elastance of the aerated lung compartment in acute lung injury/acute respiratory distress syndrome appears similar to that of healthy tissue and independent of lung size, the ratio of the tidal volume to functional residual capacity holds promise to identify the appropriate breath size - once an appropriate positive end-expiratory pressure level has been selected. Inherent in this approach - as well as in all of the above-mentioned approaches to adjusting the ventilatory pattern - is the assumption that the lung is mechanically uniform, so that one parameter reflects the stresses and strains applied to every lung unit. This assumption is seldom defensible. In fact, we may need eventually to employ imaging methodology to satisfy both requirements of avoiding unnecessary overstretch and tidal recruitment in all lung regions of our sickest patients.

As shown by the study of Bikker and colleagues \[[@B1]\], bedside imaging methods that address lung heterogeneity and the dynamics of inflation are at the brink of deployment. Vibration response \[[@B12]\], acoustic mapping \[[@B13]\] and electrical impedance tomography \[[@B14]\] are all in the advanced stages of development. Each technique has the potential for helping us acquire relevant data for managing a heterogeneous and dynamic clinical problem we cannot avoid. As these methods are perfected, useful quantitative indicators are extracted, and general agreement is reached regarding the implications of their information, we will draw considerably closer to our long-pursued goal of how to find the optimal operating range for ventilatory support.
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